Since Giblett et al. (1972) described two patients with adenosine deaminase (ADA) deficiency associated with severe combined immunodeficiency disease (SCID), more than a dozen cases have been reported (Meuwissen et al. 1975 ). Severe im pairment of cellular and Immoral immunity in the disease results in death unless treated. The treatment of ADA deficiency disease is the same as other types of SCID and only transplantation of the histocompatible bone marrow, fetal liver or thymus is effective (Hong 1975) . On the other hand, Polmar et al. (1976) reported the specific treatment for the ADA deficiency disease, enzyme replacement therapy, which resulted in almost complete restoration of immunological defects after the transfusion of frozen irradiated red blood cells (RBCs 
REPORT OF CASE
The patient was admitted to Yamagata University Hospital at the age of 1 year and 3 month with complaints of severe pulmonary candidasis and then referred to Tohoku University Hospital one month later. Serum immunoglobulins were completely absent including IgG, IgM, IgA and IgE. Skin tests were negative for delayed hypersensitivity reaction against candida, streptokinase-streptodornase (SK/SD) and dinitrochlorobenzen (DNCB). ADA activity in RBCs was below the detectable level and a diagnosis of ADA deficiency with SCID was made. Clinical data in this particular patient will be described in detail elsewhere.*
The patient and his 19 relatives were examined for their HLA. The patient's HLA was HLA-A9, -B12/HLA-A(10), -B40 and his mother's HLA-A9, -B12/-, HLA-B40. As far as HLA-A and -B are concerned, the patient and his mother seemed to be histocompati ble. However, we hesitated the bone marrow transplantation, because his mother's lymphocytes responded to irradiated patient's lymphocytes in one way mixed lymphocyte culture (MLC) (Fia. 3B). 
MATERIALS AND METHODS
Red blood cell transfusion. Fresh type-A RBCs from normal adult donors were prepared after removal of white blood cells (WBCs) at Miyagi Red Cross Blood Center. After irradiation with 5000 rads, 100 ml of the RBC suspension in sterile saline equivalent to 100 ml of peripheral blood were transfused. 
RESULTS
Effect of exogenous ADA on lymphocyte blastogenesis induced by mitogens
The effect of addition of calf intestine ADA on lymphocyte blastogenesis was examined according to Polmar's experiment (Polmar et al. 1975) . Two experiments were independently carried out on lymphocyte preparations obtained at different dates. Since the patient's lymphocyte count was below 300/mm3 during the period when the experiments were done, only one well was set up for each mitogen. No effect of exogenous ADA on the stimulation index for lymphocyte blastogenesis against PHA, ConA and PWM was observed, as shown in Table 1 . Effect of irradiated fresh RBC transfusion on peripheral blood lymphocyte count Irradiated fresh RBC transfusions were performed five times at the hospital days, 33, 50, 58, 64 and 69. Lymphocyte count was determined from WBC count and proportion in percentage of lymphocytes which was enumerated by counting more than 500 WBCs on both peroxidase and Wright-Giemsa stained smears of peripheral blood. As shown in Fig. 1 , peripheral lymphocytes increased in absolute count from 249/mm3 to 592/mm3 7 days and up to 1468/mm3 14 days after the initial RBC transfusion, respectively.
The increase in peripheral lymphocyte count reached a maximum (1849/mm3) 8 days after the second RBC transfusion performed at the 50th hosptial day. However, a sudden decrease in peripheral lymphocyte count was observed accompanied by deterioration of his pulmonary infection and then no more increase in his peripheral lymphocyte count occurred in spite of subsequent transfusion, though ADA activity in the patient's RBC reached a level within normal limits. 
Surface markers of lymphocytes increased after irradiated fresh RBC transfusion
The subpopulation of lymphocytes increased after the second RBC transfusion was analzyed by rosette formation (Table 2 ). It was found that 88% of lymphocytes had T cell marker and the absolute number of them increased 13-fold as compared with that before RBC transfusion. On the other hand, B lymphocytes increased 
Effect of irradiated fresh RBC transfusion on in vitro lymphocyte blastogenic responses against mitogens
Responsiveness of the lymphocytes after RBC transfusion to PHA, ConA and PWM were examined. As shown in Fig. 2 In vitro lymphocyte response to allogeneic cells in MLC reaction
One way MLC was carried out with patient's peripheral lymphocytes obtained at the 50th hospital day, 17 days after the initial RBC transfusion. As shown in Fig. 3A , the response of the patient's lymphocytes against his mother's lymphocytes which seemed to be histocompatible in HLA-A and -B was markedly low, but their response against the lymphocyte from unrelated controls was greater, ranging from 7 to 15 in terms of stimulation index. Maximum response of the mothers' lympho cytes to the lymphocytes from the two unrelated donors ranged 30 to 40 in stimula tion index, but it was 9 to the patient's lymphocytes (Fig. 3B) . A successful enzyme replacement therapy for ADA deficiency and SCID has been reported by Polmar et al. (1976) . However, such response to restore the immunological function has been so far observed in only one child (Seegmiller et al . 1977 ). We performed the enzyme replacement therapy for a case of ADA deficiency with SCID according to Polmar's method . Though no clinical improvement occurred, some effects of the treatment on peripheral lymphocytes were observed as follows: 1) an increase in lymphocyte count up to the normal level , 2) an increase of T lymphocytes (88%), 3) more than 2-fold increase in response of lymphocytes to mitogens.
It is of interest that approximately 90% of lymphocytes increased after the enzyme replacement therapy was T lymphocytes without functional restoration . It is likely that there are two steps on the process of immunological restoration of ADA deficiency disease, lymphocyte proliferation and subsequent differentiation . It has been suggested that ADA deficiency in lymphocytes affects not only their proliferation (Ullman et al. 1976; Hershfield et al. 1977 ), but also their differentia tion (Ballet et al. 1976) , and the thymus plays a role in this differentiation step (Lewis et al. 1977) . In view of these assumptions, it may be stated that RBC transfusion induced lymphocyte proliferation but not subsequent differentiation in our patient.
There are several hypotheses concerning mechanisms involved in rectification of immune function by enzyme replacement therapy in ADA deficiency . Excess toxic metabolites produced by the enzyme defect may be converted to non-toxic ones in transfused erythrocytes (Polmar et al. 1976) , or ADA in RBC may be converted to tissue specific isozyme by a tissue converting factor and may reform the ADA deficient state in the cells (Hirschhorn 1975) . There are some reports in favor of the former hypothesis (Carson et al. 1977 
